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1. Original Submission
1.1. Recommendation
Minor Revision
2. Comments to Author:
Thank you for the opportunity to review the manuscript titled “Changing climate increases discharge and attenuates its
seasonal distribution in the northeastern United States” by: Berton, Driscoll, and Chandler. This paper describes inﬂuences
of climate change and river regulation and development on streamﬂow in Merrimack River sub-basins. Overall, I found the
paper to be informative and useful, but think it still needs work. The writing especially needs attention. I tried to identify
and address many of the errors in the speciﬁc comments below. Most of these are minor points, but nevertheless need to
be corrected. My  major concern with the paper is that I think the application of the Mann-Kendall test for the dry, average,
and wet classes is inappropriate. The number of years of data for this analysis is too small, and the test is really meant for
continuous time series data. The test is ﬁne when a few years of data are missing from a long time series. However, as I
understand it, in this case most years are being eliminated and only the years that fall into a hydrological class (i.e., wet, dry,
average) are considered. This approach results in large gaps in the time series, and in one dry year case, uses 4 years out of
18 to evaluate a trend. I recommend dropping these analyses from the paper and only presenting the trend analyses for the
entire record. Unfortunately this will entail substantial revisions to the text and ﬁgures. I also think that Watershed 9, 13, 21
and 24 have records that are too short for the Mann-Kendall test (<25 years of data) and produce misleading results, which
is evident in Figure 4. In addition, obviously the length of record impacts the evaluation of trends. Comparing trends from
a site with over one hundred years of data with one that has been monitored half as long could yield very different results.
I think it would be helpful to show trends for a common time frame in addition to the entire period of record. Overall, the
paper does provide important insight into trends in precipitation and streamﬂow in a large Northeastern US watershed, and
how climate and river regulation and development affect patterns. I think this paper could be made suitable for publication
following the revisions I’ve suggested. Speciﬁc Comments: Keywords
Insert “River” after “Merrimack” Line 30. Hayhoe et al. provide projections for the Northeastern US, but this statement
refers to global air temperature. Line 56. Change “used” to “use” Line 70. Spell out “New Hampshire” and “Massachusetts”
where they ﬁrst occur Line 75. The sentence stating that “We  deﬁne this research to fulﬁll part of these priorities” is awk-
ward and could be improved by stating more speciﬁcally what the research addresses. Line 81. The terms “catchment” and
“watershed” are both used. I would pick one and use it throughout for consistency. Line 82. Replace “development” with
“developed” Line 92. It seems odd to constantly put “water year” before “discharge” and “precipitation.” Why  not just state
that the data were analyzed on a water year basis and then refer to “annual” discharge and precipitation? Water year should
be deﬁned here rather than later (i.e., on Line 121). Line 93. How are dry and wet  years deﬁned? Is this really just the range?
If so, that needs to be stated more clearly. Line 95. Figure 1 also shows this and should be cited here. Please note that the
DOI of the original article:http://dx.doi.org/10.1016/j.ejrh.2015.12.057.
2214-5818/$ – see front matter
http://dx.doi.org/10.1016/j.ejrh.2016.01.028
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itations to tables are out of order (i.e., Table 2 is cited before Table 1). Line 109. This sentence does not seem necessary. Line.
hese sentences should be written in the past tense (i.e., change “are” to “were”). Line 128. This sentence is poorly formed.
t could be improved by stating “HBEF catchments are small (<1 km2) relative to the USGS catchments («insert size range
ere»).” Line 159. This sentence is worded poorly. Line 164. Delete “of” before MA Line 166. Consider changing to “There are
o major dams or other types of river regulation upstream of the developed sub-basins.” Line 174. The original paper by Sen
hould be cited: Sen, P. K. (1968), Estimates of the regression coefﬁcient based on Kendall’s tau, J. Am.  Stat. Assoc., 63, 1379-
389. Line 176. The meaning of this sentence is unclear. Are you trying to say that the method doesn’t work when the trends
re not monotonic? Line 187. It is not clear how serial correlation was tested and dealt with. More speciﬁc details should be
rovided. Line 195. Change “representing” to “representative” Line 203. Change to “There are 15 gaged sub-basins within
he Merrimack Watershed with different levels . . .”  Line 205. Replace “are” with “were” Line 210. The sentence starting with
Second” is poorly worded and should be rephrased. Line 214. Replace “development” with “developed” Lin 215-225. These
wo paragraphs seem out of place. I think they might be more appropriate in the methods section or under the other sections
f the results. Also references to ﬁgures should be in order and here they jump from Figure 1 to Figure 4 (line 217). Line 222.
eplace “found” with “revealed” Line 248. This statement does not appear to match what the ﬁgure shows. It looks like the
ighest discharge occurs in the least developed catchment across ﬂow classes. The sentence also has grammatical errors and
eeds rewriting. Line 253. Replace “are” with “were.” The results should be written in the past tense. This should be changed
hroughout. Lne 254. The phrase “considering period of record and hydrologic ﬂow classes” can be deleted. Line 262. Insert
the” before “reference” Line 263. Insert “the” before “regulated” and “wet” Line 280-287. This paragraph does not belong
n the results. A portion of it already appears in the methods, and the rest could be addressed in the Discussion. Line 340.
hange “perform” to “performed” Line 357. If the the day of annual minimum ﬂow is an important hydrologic indicator,
hy wasn’t it evaluated in this study. I think it would be better to reference the following papers, which are more in line
ith the analyses that were done: Hodgkins GA, Dudley RW,  Huntington TG (2003) Changes in the timing of high river ﬂows
n New England over the 20th century. Journal of Hydrology 278:244-252 Hodgkins GA, Dudley RW,  Huntington TG (2005)
ummer low ﬂows in New England during the 20th Century. Journal of the American Water Resources Association:403-412
odgkins GA, Dudley RW (2005) Changes in the magnitude of annual and monthly streamﬂows in New England, 1902-2002.
.S. Geological Survey Scientiﬁc Investigations Report 2005-5135. Line 360. Revise “water year discharge passed a catch-
ent” Line 369. It would be useful to reference longer-term precipitation trends for the region reported in the following:
rown PJ, Bradley RS, Keimig FT (2010) Changes in extreme climate indices for the northeastern U.S., 1870-2005. Journal
f Climate Line 382. This sentence needs to be rewritten. Line 385. Replace “probability” with “probabilities” Line 390. This
entence is confusing and needs to be reworded. Line 396. Rephrase “. . .are as quite the same as the case. . .”  Line 397.
eplace “low” with “less” Line 400. I don’t think “resiliency” is the appropriate term to use. Line 402. Insert “the” before “dry”
ine 403. Insert “the” before “period” Line 406. Insert “the” before “short” Line 408. Change “area” to “areas” Line 408. Based
n Table 3 it looks like nearly all watersheds show a signiﬁcant trend, regardless of size. Line 410. Insert “a” before “greater”
ine 412-417. I think 15-25 years of data is pushing it and if you use this as the cutoff, why would you include results for
atersheds with less data than that? You’re basically reporting results that you know are bad. Line 464. Insert “the” before
dry” Line 469. Replace “in” with “to” Line 476. Replace “regime” with “hydrologic response” Line 480. Replace “developed”
ith “analyzed” Line 503. “Sub-basin” should be plural. Line 504. What is the explanation for the different results found by
eWalle et al.? Line 514. Change “could be” to “likely.” This is a well-established practice in the Northeast. Line 520. Replace
are employed” with “were used” Table 2. The values should be rounded off to the ones place. Figure 2 and 3. It would help
o include labels at the top of the panels indicating the comparisons (i.e., reference vs. regulated and developed, reference
s. regulated, and four levels of development). Also, is it the size of the watersheds that is represented in parentheses? Does
he 178 and 1604 km2  in the ﬁrst panel indicate the mean catchment size? This should be explained in the caption. Figure 6.
 ﬁnd this ﬁgure difﬁcult to read. The font and symbols are very small and from what I can tell, there are no obvious spatial
atterns that are worth highlighting. I suggest deleting this ﬁgure and just presenting the results in Table 3.
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